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INTRODUCTION
Trade with the European Union countries (EU) is still of major importance for South African agriculture, despite the EU food market showing signs of saturation and other markets becoming more accessible and attractive after a change in government in South Africa. In exploiting trade opportunities with the EU, South Africa faces competition from other southern hemisphere countries which enjoy the same seasonal difference with the northern hemisphere. The southern hemisphere countries also have to deal with transport costs that, in most cases, are higher than those of the Mediterranean and Eastern European competitors. Furthermore, the various southern hemisphere countries show differences in terms of agricultural resource endowments and locations relative to the EU ports. Against this background a study was done, based on Eurostat data for 1990 to 2000, which compared South African agricultural exports to the EU with those of its main southern hemisphere competititors. The goal was to identify some strategic guidelines for export driven agricultural production for South Africa from the trade data, giving full recognition to the existence of other important supply chain competitiveness determinants which are not addressed here, such as ownership and power in distribution chains; product traceability and reliability of delivery and branding and consumer preferences.
RESEARCH METHOD
Primary Eurostat data on the six figure level of the Harmonized System code (HS code) of EU import of agricultural products from selected Southern hemisphere countries -namely, South Africa, Argentina, Chile, Australia and New Zealand -was used to compare the trade between those countries and the EU. The annual total tonnage and values (Euro) for the period from 1988 to 2000 were used for all countries, except for South Africa for which the data series is available from 1990. Data for the period 1980 to 1987 was also available, but could not be linked to the 1988 to 2000 series as it was based on a different classification system. Statistically meaningful forecasts based on the limited time series data sets could therefore not be generated. Data on the transport cost of fruit and vegetables was obtained from Belgian and other companies involved in international trade.
GLOBAL PERSPECTIVES ON TRADE BETWEEN THE EU AND THE SELECTED SOUTHERN HEMISPHERE COUNTRIES
The general and agricultural export performances by the selected countries in a global context are described in the following section and compared on the basis of the Revealed Comparative Advantage method. This is followed by a discussion of the value and nature of exports to the EU from the selected countries.
The limited, but fast growing contribution of southern hemisphere countries to world trade
In comparison with the other four selected southern hemisphere countries, South Africa took second place in terms of value of total exports in 2000, but showed the lowest growth rate from 1990 to 2000. With 0,47% market share, South Africa is still one of the main exporters from the southern hemisphere (see Table 1 and Figure 1 ). In absolute terms, the differences in export performance may appear insignificant, but, relative to one another, those differences are vast. New Zealand export values were the lowest, Chile's exports were 50% higher, Argentina and South Africa both exported double this amount and Australia's export value was five times that of its neighbour. As in the case of the value of total exports South Africa's agricultural exports also grew more slowly than those of its southern hemisphere competitors (Table 2 and Figure 2 ). The relatively small contribution of agricultural exports to total exports from South Africa reveals a more diversified economy than those of its southern hemisphere competitors. The contribution of 11% is well in line with the world average of 9%. In contrast, New Zealand and Argentina depend on agricultural exports for more than half of their total export value, while for Chile and Australia, it is a third and a quarter respectively. The specialization index for fresh and processed food is shown in Table 3 . This index is based on Balassa's measurement of the Revealed Comparative Advantage (RCA). The RCA takes the percentage contribution from export of a particular sector, e.g. the agricultural sector, and compares this to the value of the total export of a country. It then compares this with the percentage contribution from the export of the same sector on a global level to the value of total exports on a global level. A value lower than 1 shows a lack of comparative advantage. A value higher than 1 applies to a sector in which a country specializes. Table 3 shows that Argentina and New Zealand show the highest levels of specialization for both fresh and processed products, as expressed in terms of the higher RCA values and the ranking of these countries. South Africa shows the lowest RCA values and the lowest ranking. Australia and Chile find themselves between these extremes.
Exports to the EU from the selected southern hemisphere countries
The relative importance of the selected southern hemisphere countries as trade partners in terms of value and mass (metric tonne) of agricultural products exported to the EU is shown in Figures 3 and 4 . 0 500 000 000 1 000 000 000 1 500 000 000 2 000 000 000 2 500 000 000 3 000 000 000 3 500 000 000 4 000 000 000 The imbalance between the values and tonnage of exports to the EU among the selected countries can be ascribed to differences in the product mixes. New Zealand and Chile generally export products with high value-mass ratios of 1.780 euro/tonne and 1.703 euro/tonne respectively, in comparison with 1.025 euro per tonne for South Africa and 840 euro per tonne for Australia. On the other hand, Argentina exports low value to mass products with a ratio of 291 euro per tonne. These consist mainly of residues from the food industry which are used for animal feeds (see Figure 5 ). Table 4 and Figure 6 show the evolution of exports in value (Euro), quantity (tonne) and euro per tonne during the period 1988 to 2000 for four of the selected countries (1990 to 2000 for South Africa). During the periods indicated the five countries experienced growth in their exports. Argentina's export quantity showed the highest growth rateexceeding the growth in value -with the result that the value-mass ratio decreased during this period. Chile represents the other extreme with a negative growth in its export quantity. This results in the highest annual valuemass growth rate, despite the lowest annual growth in value. Australia managed to increase the value of its exports most rapidly. It has the second highest annual growth in export quantity, which has resulted in a 6.6% annual growth in its value-mass ratio. South Africa's export growth -in terms of value, quantity and value-mass ratio -was more or less similar to that of Australia.
EXPLOITATION OF SEASONAL DIFFERENCE WITH THE NORTHERN HEMISPHERE
The southern hemisphere countries provide 29% of total EU agricultural imports (see Figure 7) . A fifth of this value is contributed by fresh fruit and vegetables. Seasonal production provides a fairly protected market. The shorter distance from South Africa to the EU means that fresh produce can be shipped within 14 days to European ports, as compared with 23 days for many of the other southern hemisphere countries. A shorter transport period also implies that fruit can be harvested later and riper and sold as a tastier product (Eurofruit Magazine, 2002b) .
Mediterranean and Eastern European countries producing the same agricultural product mix as the southern hemisphere countries have a transport cost advantage. The southern hemisphere countries therefore have to exploit maximally their seasonal difference advantage. However, technological innovations, such as the 'controlled atmosphere' cold storage of apples, reduce this seasonal advantage. The northern hemisphere competitors focus on stretching their season by production in heated glass houses and the development of cultivars that can be harvested earlier or much later in the season. The southern hemisphere countries also invest heavily in developing new cultivars in order to satisfy demand as far as possible during shrinking windows of opportunity. For example, attempts made to develop easy-peeler citrus cultivars which can be harvested in June to August -after the normal South African harvest has ended in July and before the Spanish harvest starts in October (Eurofruit Magazine, 2002a) . While seasonal differences diminish over time, some lucrative windows of opportunity still exist for exporters. This in turn motivates further investment in research and development (R&D). For example, land suitability assessment by means of a Geographical Information System (GIS) has been developed in order to identify suitable production areas for a particular crop for a particular harvesting time. Alternatively, the same GIS can be used to identify suitable crops with seasonal advantages for a particular area (Kleynhans, 2001).
TRADE PERFORMANCE ON PRODUCT LEVEL

Comparison of the export performance of the selected southern hemisphere countries in terms of product categories
In order to describe the relative trade performance of each selected southern hemisphere country with the EU in 2000 in terms of their dominant export products, the two digit classification in terms of the Harmonized System code (HS code) system is used. According to this system, products are categorized into 24 categories. The value of exports in each category is expressed as a percentage of total agricultural exports (see Table 5 ).
Some products are essential for all five of the selected countries, such as fish, meat, fruit and beverages. Each country has one product that contributes approximately half of the total agricultural and fisheries export, with the exception of Chile which has two products each contributing around 30%. For all the countries some five product categories collectively contribute 90% of export earnings. The product categories per se and their relative contributions differ significantly, showing greater structural differences among the export sectors of the countries. Those differences indicate, inter alia, the variety of resource endowments, specialized skills that were developed to exploit the opportunities and the influence of location relative to the main export markets.
Four product categories contributed more than 90% of the South African agricultural and fisheries export earnings; namely, Fruit (50.4%); Beverages and alcohol (19.63%); Fish and crustacean (13.93%); and Processed Vegetables and Fruit (6.11%).
In the case of Argentina, 45.21% of the total agricultural and fisheries export earnings came from lower value per tonne residues from the food industry; 11.92% from Fish and crustacean; and 9.37% from meat. Three product categories contributed around 7% of export earnings, namely fruit, grains and oilseeds.
The top three product categories in Chile correspond with South Africa's top three product categories, although their percentage contributions differ: namely, Fruit (34.16%), Beverages and alcohol (28.80%) and Fish and crustacean (18.11%). Processed meat and fish contributed 5.14%.
Australian agricultural and fisheries export earnings consisted mainly of contributions from Beverages and alcohol (50.41%), Meat (10.11%), Dairy (9.54%) and Oilseeds (9.38%).
New Zealand exported meat to the value of 48.23% of total agricultural and fisheries export earnings; dairy products 17.04%; fruit 17.36%; and fish and crustacean to the value contribution of 7.14%. Beverages and alcohol added some 4%. Notes: 1. HS code = Harmonized System code 2. A figure in italics indicates a product category with minimum 10% contribution to the total agricultural & fisheries export earnings of a country 3. A figure in bold shows the country where a particular product category makes the highest contribution to the total agricultural & fisheries export earnings of that country
Products with the highest value/mass ratio
The product categories of agricultural and fisheries products with a value/mass ratio of more than €10 000/tonne is given below. For the products listed in Table 6 , transport costs play a lesser role in the final price in Europe and can thus provide opportunities for southern hemisphere countries to be more competitive towards their northern hemisphere suppliers. A high value/mass ratio is even more important in the case of nonseasonal products where the southern hemisphere countries do not have a price advantage in some seasons. New Zealand and Chile set good examples of specializing more in higher value to mass products, as can be seen from Figures 4 and 6 and Table 5 . It must be kept in mind when searching for opportunities for value addition that, although processing seasonal products in the southern hemisphere so as to export prepared meals or products with a longer shelf life to the EU can increase the value/mass ratio, this also implies more competition from producers in Eastern European and Mediterranean countries.
TRANSPORT COSTS
Transport costs absorbed around 5.25% of the value of global imports in 1997 (Clark et al, 2001 ). The transport cost elasticity of exports is estimated at -2.5 (Limão & Venables, 1999) , implying a reduction of 25% in exports if transport costs should increase by 10%. Transport costs are therefore an important determinant for competitive export from southern hemisphere countries to the distant EU. Transport costs arise from an international transport cost component (from a sea or airport in the exporting country to a sea or airport in the importing country), as well as from an internal transport cost component (from the farm to the sea or airport).
International transport costs
Maritime transport is responsible for 98% of the export volume from South Africa to the EU (Naudé, 1999). The seven South African seaports, of which Durban, Cape Town and Port Elizabeth are the most important, lie closer to Europe than the seaports of the other southern hemisphere countries. However, transport distance plays a less dominant role in the total transport costs on a route than what may be expected. Economics of scale, port costs, other overheads and the level of competition on the route all play a lesser or greater role (Fuchsluger, 2000) . Table 7 shows the relative contribution of the various cost components. The magnitude of fixed costs incurred at the departure from or arrival at a port suggests the importance of economics of scale of transport in the competitiveness of another southern hemisphere country. 'Container imbalance' refers to the imbalance in trade volumes between South Africa and the EU. The total export volume (including non-agricultural products) from the EU to South Africa exceeds the export volume (including non-agricultural products) from South Africa to the EU. The result is that some containers must return empty from South Africa, resulting in a higher tariff per unit to South Africa than from South Africa to the EU. According to the Department of Trade and Industry of South Africa, this container imbalance will disappear in 2006 to 2008 due to expectations of more balanced trade (Naudé, 1999). The container balance depends on the harbour and the season. The latter influence is shown by Table 8 which indicates that a larger volume is exported than imported from Durban during the second semester compared with the first semester. Source: Portnet (2002) Due to the effects of container imbalance and the economics of scale of ships, a stable and greater trade volume between a southern hemisphere country and the EU is of importance for the competitiveness of agricultural exports to the EU. The import of non-agricultural products from the EU directly affects the cost of agricultural exports. For instance, ships with refrigerated containers can transport fruit to the port of Antwerp cheaper if it can take second-hand motor vehicles back to South Africa if no EU agricultural export products for South Africa are available.
The cost efficiency of a seaport due to a favourable physical infrastructure can be reduced by inefficient custom services, less than competent management and regular labour strikes. On average, South African ports perform fairly well when compared to the average performance of ports in the other southern hemisphere countries. On a seven point scale, the average score for Durban, Cape Town and Port Elizabeth was 5.24 compared to 3.81 for Argentinean and 3.76 for Chilean ports. Australian ports scored an average of 4.79 and those of New Zealand 5.82. Port costs differ between 30 and 50% between the 25% least efficient ports and the 25% most efficient ones (Clark et al, 2001 ).
South Africa lies closest to the EU seaports, followed by Argentina. Chile lies in third place, regardless of whether the Punta Arenas via Cape Horn route or the Valparaiso -Panama canal route is taken. Australia lies fourth and New Zealand lies furthest away from the EU (see Table 9 ). Nevertheless, while Wellington lies nearly twice the distance from the EU compared with Cape Town, the total transport cost is only 16.4% higher than on the Cape Town -EU route (Clark et al, 2001 ). Technological innovation with regard to ship hull design will probably significantly alter the current relative impact of distance from the southern hemisphere countries to northern hemisphere destinations on transport cost and the ability to export new products, and will favour South Africa's southern hemisphere competitors relatively more. The main effects will lie in the ability gained to produce and export softer and more popular apricot, prune, pear and 
Internal transport
Due to the landbound nature of agriculture, the distances from production areas to ports are normally significant, especially in the case of land-locked countries like some Southern African countries. The transport cost for landlocked countries is on average 58% higher than for countries with their own ports (Limão & Venables, 1999) . South African ports serve inter alia Botswana, Zimbabwe, Zambia, Lesotho and Swaziland, thereby benefitting from economics of scale.
Some 80% of internal transport in South Africa is done by road and 20% by rail. A comparison of transport infrastructure and number of lorries used in the selected southern hemisphere countries is given in Table 10 . 
CONCLUSIONS
Transport cost is one of the important determinants of the competitiveness of a southern hemisphere country exporting agricultural produce to the EU viś-à-viś other southern hemisphere and northern hemisphere countries. Given its agricultural resource endowment and location relative to other southern hemisphere competitors, the question remains as to what the primary production focus, value adding strategy and infrastructural and logistical support should be. A comparison of South Africa with its main southern hemisphere competitors -in terms of the magnitude and content of exports, transport costs and duration of a shipment to the EU -provides some guidelines in this regard.
The high fixed cost component of transport by ship as by far the most dominant means of transport emphasises the need for a fast growing total trade volume between South Africa and the EU. This would decrease the impact of container imbalance and reduce the cost per tonne per kilometer. Total exports from South African to the EU grew most slowly between 1990 and 2000.
With regard to the variable or distance correlated component of transport cost, a decrease favours the competitiveness of South Africa viś-à-viś its northern hemisphere competitors. These are mainly the Mediterranean and Eastern European countries which produce the same agricultural product mix as that of the southern hemisphere countries. A more likely increase in the variable cost weakens the competitiveness of South Africa viś-à-viś its northern hemisphere competitors, but also increases its competitiveness viś-à-viś its southern hemisphere competitors due to its location closer to the EU.
An increase in the value/mass ratio decreases the impact of transport cost of exports of all southern hemisphere countries to the northern hemisphere. In this respect, New Zealand performed well to neutralise its least favourable location viś-à-viś its southern hemisphere competitors for trade with the EU. However, a value/mass ratio reducing strategy for South Africa should focus on those products with which it can compete best with its northern hemisphere competitors based on resource characteristics, special skills and institutional strength etc. South Africa's leading position in ostrich meat export to the EU is a case in point. The production of wine, herbs and spices as higher value/mass products are also examples of non-seasonal products which justify more momentum. The selection of those production areas in South Africa which has the most suitable micro climates, soils, slope and aspect for such crops by means of geographical information system technology (as in the case of terroir selection for optimal wine grape production) also provides opportunities to increase production effectivity and efficiency.
Northern hemisphere competitors can best be beaten if southern hemisphere countries export fresh seasonal products, such as fruit and vegetables. South Africa currently dominates fruit exports from the southern hemisphere to the EU. But it will only maintain this position through aggressive research and development of new cultivars and production and logistical management procedures to supply products for particular marketing windows. In contrast with non-seasonal products (where value-addition strengthens the position of South Africa's location viś-à-viś its northern hemisphere competitors), valueaddition to seasonal products will actually harm South Africa's competitiveness viś-à-viś its southern hemisphere competitors based on its more favourable location with regard to the EU. The shorter distance to the EU enables faster transport, riper picked fruit and thus higher quality fruit as compared with its southern hemisphere competitors. In the case of exporting fresh Protea Magnifica to the EU, it is precisely the shorter duration of a trip that provides this opportunity to South African exporters: the longer duration of shipments from Australia and New Zealand exclude their Protea Magnifica producers from this highly lucrative trade (Allerts et al, 1998) . Faster ships may however change the current competitive edge in this regard, necessitating investment in such fast ships and new cultivars thereby addressing other consumer preferences. Fresh vegetable export by ship is growing slowly as compared to fresh fruit export for which refrigeration procedures have been developed decades ago. The popularity of tasty vegetables grown in the sunny southern hemisphere justifies intensive research and development of optimal growing and logistical procedures for export to the EU.
The maintenance of the internal transport infrastructure and efficient harbour management to limit handling time of fresh produce for export is a basic precondition to exploit the trade opportunities mentioned.
